Creating Large Chromosomal Deletions in Rice Using CRISPR/Cas9.
Engineered CRISPR/Cas9 (clustered regularly interspaced short palindromic repeat/CRISPR-associated protein 9) is an efficient and the most popularly used tool for genome engineering in eukaryotic organisms including plants, especially in crop plants. This system has been effectively used to introduce mutations in multiple genes simultaneously, create conditional alleles, and generate endogenously tagged proteins. CRISPR/Cas9 hence presents great value in basic and applied research for improving the performance of crop plants in various aspects such as increasing grain yields, improving nutritional content, and better combating biotic and abiotic stresses. Besides above applications, CRISPR/Cas9 system has been shown to be very effective in creating large chromosomal deletions in plants, which is useful for genetic analysis of chromosomal fragments, functional study of gene clusters in biological processes, and so on. Here, we present a protocol of creating large chromosomal deletions in rice using CRISPR/Cas9 system, including detailed information about single-guide RNA design, vector construction, plant transformation, and large deletion screening processes in rice.